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MARTIN CREEK OUTLET DESIGN/BUILD REPORT 
EXECUTIVE SUMMARY 

 
This project addresses the deteriorated riprap spillway located on Martin Creek’s confluence 
with Lake Wawasee in Kosciusko County, Indiana. Heavy storm flows within Martin Creek had 
washed large amounts of the riprap spillway into the lake.  A large plunge pool had also formed 
at the base of the structure.  The primary goal of the project was to reengineer and construct the 
spillway in manner that would withstand future stormflows.  This was accomplished through the 
installation of gabion baskets.  In addition, a new sediment trap was incorporated into the design 
to capture sediment being delivered to Lake Wawasee from Martin Creek.  This project was 
made possible in part by the cooperation of the Wawasee Area Conservancy Foundation and 
Karen Belcher (landowner).  This project was also made possible with funding from the Indiana 
Department of Natural Resources’ Lake and River Enhancement (LARE) Program. 
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MARTIN CREEK OUTLET DESIGN/BUILD REPORT 
KOSCIUSKO COUNTY, INDIANA 

 
1.0 PROJECT DESCRIPTION AND PURPOSE 
Martin Creek is a small, intermittent stream located on the southwest side of Lake Wawasee in 
Kosciusko County, Indiana. Martin Creek enters a 3.2-foot by 4.7-foot culvert located 
underneath South Road before draining over a riprap spillway into Lake Wawasee.  Heavy storm 
flows had washed large amounts of the riprap spillway into Lake Wawasee.  A large plunge pool 
had also formed at the base of the structure (Figure 1).  The purpose of this project was to 
reengineer and construct the spillway in manner that would withstand future stormflow events 
while also incorporating a new sediment trap into the structure.  
 

 
Figure 1.  Riprap spillway before project construction. 

 
2.0 DESIGN RATIONALE 
Installation of a concrete spillway, sheetpile containment, or interlocking pavement blocks was 
considered for this project.  None of these alternatives were deemed feasible primarily due to 
cost and poor aesthetic value.  The high discharge rate of water exiting the culvert, coupled with 
a steep outlet gradient, dictated that the new design incorporate a means of holding the rock in 
place.  The installation of gabion baskets would prevent the riprap from being washed 
downstream into the lake during strormflow events.  
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In addition to the gabion baskets, a sediment trap was constructed at the base of the new spillway 
to capture sediment being delivered to Lake Wawasee.  Prior to the installation of the sediment 
trap, sediment was being washed into the lake from the scour hole at the base of the old structure 
and from Martin Creek itself.           
 
3.0 DESIGN AND CONSTRUCTION SPECIFICS 
3.1 Landowner Agreement 
The project was constructed on a single landowner’s property.  A signed copy of the landowner 
agreement is held on file at JFNew’s corporate office located in Walkerton, Indiana and the 
Wawasee Area Conservancy Foundation office. 
 
3.2 Permitting 
Notifications were submitted to the U.S. Army Corps of Engineers and Indiana Department of 
Environmental Management under the Regional General Permit guidelines.  An Indiana 
Department of Natural Resources permit was not required for this project since the drainage area 
at the downstream end of the project site was less than one square mile.  Permit correspondence 
can be found in Appendix A.  No response was received from either agency.  
     
3.3 Gabion Baskets  
Riprap was recycled from the original spillway and stockpiled onsite by an excavator.  A stable 
foundation on which to install the gabion baskets within the spillway was excavated.  The gabion 
baskets were assembled onsite and placed into position before being filled with rock as per the 
Plan View and Gabion Details located in Appendix B.  Gabion basket surfaces that would be 
visible after installation were partially filled with fieldstone (Figure 2).  The remainder of the 
basket was filled with recycled riprap from the old spillway.  The gabion baskets were closed 
and secured to one another with galvanized metal staples. 
 

  
Figure 2.  Completed gabion basket showing fieldstone face. 
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3.4 Sediment Trap 
After all of the gabion baskets were installed, a sediment trap was excavated at the base of the 
spillway as per the Plan View in Appendix B.  The sediment trap was excavated to a depth of 
approximately four feet at its center and three feet around its perimeter.  It measured 
approximately 18 feet by 17 feet.  The eastern and western slopes of the sediment trap were 
armored with riprap placed over a non-woven geotextile blanket (Figure 3).  The northern and 
southern boundaries of the sediment trap were armored with gabion baskets.  Additional riprap 
was placed along the bottom of the sediment trap, immediately below the spillway, to prevent 
scouring and plunge pool formation.  
 

 
Figure 3.  Sediment trap    
 
3.5 Slope Stabilization 
Installing a series of five soil encapsulated lifts stabilized the slope parallel to South Road.  The 
first soil encapsulated lift bound each side of the culvert and matched the elevation at the top of 
the culvert.  This provided a foundation on which to construct the remaining lifts.  Each lift was 
constructed by encapsulating topsoil within two layers of erosion control blanket behind a 
removable form used to shape the lift.  The inner layer of erosion control blanket was a 
biodegradable straw blanket (North American Green SC75).  The outer layer was a heavy, 
woven coconut fabric (Dekowe).  In addition, geogrid was incorporated into each soil 
encapsulated lift to prevent sheering of the slope.  Soil was placed behind the forms, compacted, 
and then seeded along the exposed faces.  A seeding list can be found in Appendix C.  The 
erosion control blankets were then folded back over the soil and secured with oak stakes and six-
inch metal sod staples.  The forms were then pulled and placed on top of the preceding lift.  This 
process was repeated until the elevation of the final soil encapsulated lift matched that of the 
roadside edge (Figure 3).  
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Figure 3.  Soil encapsulated lifts. 
                 
A single soil encapsulated lift was installed on top of the 3x3 foot gabion baskets along each side 
of the spillway following the procedure outlined above.  Topsoil was delivered to the project site 
and graded to match the existing landscape.  Native plants were installed within a 15-foot buffer 
immediately adjacent to the soil encapsulated lifts along the spillway.  A list of the native plant 
species used can be found in Appendix C.  The remainder of the lawn area disturbed during 
construction was reseeded with a fall planting seed mix and then covered with straw (Figure 3). 
 
4.0 CONSTRUCTION SCHEDULE 
Construction began on October 25, 2004 with the stockpiling of riprap and placement of gabion 
baskets adjacent to South Road.  Gabion basket installation and sediment trap excavation was 
completed by October 4, 2004.  Soil encapsulated lift construction, regrading, planting, and site 
cleanup was completed by November 9, 2004.   No construction activity occurred on October 
27-28, 2004.    
 
5.0 MONITORING AND MAINTENANCE ACTIVITY 
The project site should be monitored on an annual basis for the next three to five years.  
Monitoring should include the inspection of the gabion baskets, soil encapsulated lifts, and 
plantings.  Monitoring of the sediment trap should be conducted every two to three years over 
the life of the project site to determine maintenance cleaning needs.  This can be determined by 
measuring the depth of the sediment trap based on the elevations described in the “as-built” 
construction drawings. During the annual inspection, the observer should ascertain the structural 
integrity of the gabion baskets.  Some of the potential failures to look for include voids created 
behind or under the baskets created by running water, drastic sags in the baskets created by voids 
or settling, and structural failure of the baskets themselves (i.e. breaks in the wire, loss of staples, 
etc.).  Additionally, soil encapsulated lifts should be inspected for washouts or tears in the 
erosion control blankets used in their construction.  Other monitoring activities should include 
the inspection of plantings along the soil encapsulated lifts and slopes. If large barren patches, 
approximately one square yard, are noted along the soil encapsulated lift, they should be 
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reseeded with an appropriate seed mix.  If any of these situations are noted during the inspection, 
action should be taken to resolve the situation in a timely manner. 
   
6.0 PROJECT SUMMARY 
Heavy storm flows within Martin Creek had washed large amounts of the previous riprap 
spillway into Lake Wawasee and formed a large plunge pool at the base of the structure.  The 
purpose of this project was to reengineer and construct the spillway in manner that would 
withstand future stormflow events.  This was accomplished by armoring the spillway and with 
gabion baskets.   A new sediment trap was also incorporated into the structure to prevent 
sediment from being delivered to Lake Wawasee from Martin Creek.  In addition, the area 
adjacent to the new spillway was replanted with native species to help stabilize the slopes and 
provide a more aesthetically pleasing structure. 
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